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ogists as “perfecf’, “acceptable”or “poor”. Results: In heparin adjustment
atudy, system’s suggestions were rated as perfect in 21 of 32 (65%) and as
acceptable in 6 of 32 (25%). The rest 3 cases were rated as poor initially,
after we modified the knowledge base, 1of those 3 were rated as perfect and
the remaining 2 as acceptable. In bleeding management study, 5 of 6 (63%)
cases were rated as perfect and 1 of 6 as acceptable, none was rated as
poor. Cone/usion:Thisknowledge based computer expert aystem,simulating
human decision making in the management of post-PTCA patients, provided
promising results and is clinically applicable.
] lfX22-52JModel-Based lmage~~~~e~~ing ~fT~an~mit~a,
Doppler E-wavea Cen Differentiate Hypsrtenaives
from Normale
A.F. Hall, S.J. KOVACS.Cardiovascular /3iopfrysicsLaboratory Washington
Univereify Medical Centec St. Louis, MO, USA
The Doppler velocity profiles (DVP) of 6 hypertensives (HTN) with LVH and
8 age matched normal controls (NLS)were compared using conventional
(CVN) vs model-based image processing (MBIP) derived indexes to deter-
mine the indexes ability to differentiate among groups. (See Fig with DVP
of NL (A), and HTN (B) subject, with MBIP contour superimposed). The
MBIP methcd relies solely on digitally acquired DVP video images for input,
which are analyzed via an automated methcd using the parametrized dias-
tolic filling (PDF) formalism. This eliminates the need for hand digitizing of
the contour, its determination by eye or the placement of cursors by hand.
Itherefore negates any obsetver dependent effects in index determination.
MBIP indexeawere: potential energy (1/2kx~),spring constant k, initial spring
displacement k, and damping constant c. Intergroup comparison using un-
paired t-test was performed. Not significant (p > 0.05) CVN indexes were:
WA, Peak E, JE, ~E+fA, fE/fE+fA and E-wave deceleration time. Com-
parison of MB/Pvs CVN indexes computed from analysis using on/y E-wave
data yielded results in Table below.
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Ilacxg 1.98 + 0,8 0.88 & 0.52 0.0130
E-wave c 33.S* 9.9 18.9+ 5.8 0,0026
E ace. time 0.057+ 0.02 0.084*0.02 0.0166
We conclude, DVP analysis using an automated, MBIP method yields
novel, model-based indexes that differentiate between E-waves of hyperten-
sive and normals at least as well or better than conventional Doppler indices
of diastolic function in current use. This automated method is easily applied
to conventional video images and is suitable for observer independent DVP
characterization.
m102253 Improving Impedance Cerdiographic LeadConfiguration by Using a Detailed 3D Finite
Element Model of Thorex
P.K.Kauppinan, J.A. Hyltinen, J.A. Maimivuo. Ragnar Granit Institute,
Tampers University of TechnobgH Tampare,Finland
Impedance cardiography (ICG) has not achieved wide clinical acceptance in
the measurement of cardiac output becsuse its theoretical basis and results
obtained remain controvemial. We have developed a detailed, physiologi-
cally accurate 3D computer thorax model using the US. National Library of
Medicina’s Visible Human Man digital anatomy date. By applying the finite
element method, we have studied the theoretical propertied of traditional,
empirically developed ICG electrode configurations. The model consists of
30 distinct tissue types and contains about 500000 nonuniform elements.
Volume conductor analysis including reciprocal energization of leads and
lead field analysis was used to determine the sensitivity of conventional
and modified spot electrode configurations to regional conductivity changes.
We also investigated the possibility of improving ICG measurement using
12-lead ECG electrode locations and concentrating the measurement sen-
sitivity in certain regions of the thorax to provide accurate and well defined
measurements. Conventional ICG was shown to be highly insensitive to con-
ductivity changes in the region of the heart and aorta. More than 75% of
the sensitivity was concentrated in the skeletal muscle and less than 5% in
the blood masses and heart muscle. Replacing band electrodes with spot
electrodes altered the measurement sensitivity remarkably. Preliminary re-
sults demonstrated that it is possible to define significantly more selective
electrode montages which can provide information about physiological fac-
tors affecting cardiac output. For example, using four of the 12-lead ECG
electrode locations sensitivity to conductivity changes in the right ventricle
was increased 10-fold.
] 1022-54 I Digital Acoustic Analysia:A Coat-Effective
Alternative to Echocardiography for Evaluating
Systolic Murmurs
T.D. Bauch, B.J. Rubal, D. Borecky, Brooke Army Medica/ CenteL Fort Sam
Houston, TX, USA
The differentiation of pathologic from innocent aystolic murmurs is a frequent
indication for echocardiogrephy, and occasionally, cardiology consultation.
Economic initiatives have stimulated technologic developments to screen
such patients in a more coat-effective manner. We performed the first adult
evaluation of a new disposable sensor combined with real-time spectral
analysis and determined the accuracy of this system for detecting pathology.
Acoustic spectra were measured by a blinded investigator in 57 randomly
selected patients, 29 women, and 26 man, mean age 50 l 20 yeare, who
were referred for transthoracic echocardiography (TTE) to evaluate syatolic
murmurs; a subset of 43 patients underwent blinded cardiac physical exam-
inations (PE) by cardiology staff or senior fellows.
Resu/fs: Cardiac pathology was detected in 32 subjects (56%) by TTE,
in 31 subjects (54%) by spectral analysis, and in 20 subjects (47%) by
PE. Spectral analysis exhibited a sensitivity of 97’?4,a specificity of 5%%., a
positive predictive value (PPV) of 72%, and a negative predictive value of
93%. PEyielded a sensitivity of67%, a specificity of70%, a PPVof77%, and
a NPV of 62%. The eingle pathologic murmur missed by spectral analyais
was mild aortic stenosis with a peak instantaneous gradient of 30 mmHg.
Mean examination time for spectral analysis was 15 minutes.
Conclusion: Spectral analysis using a disposable sensor technique ia
a highly sensitive and moderately specific method for detecting valvular
pathology in subjects with systolic murmurs referred for TTE. This system
given a cost approximately 10% that of TTE, may have future utility as a
screening test.
Ezl102255 ELECTRA: A MATLAB@-basedElactrogramAnalyeis Toolbox
X.F.Costeas, A. Chang, G.F. Michaud, M.K. Homoud, N.A.M. Estes Ill,
P.J.Wang. Arrhythmia Service, New England Medical Center, Boston, MA,
USA
We developed a software environment for analysis of eiectrogram date ob-
tained from a variety of systems that are used clinically in the Electrophysi-
ology Laboratory.
The Electra Toolbox is placed in the public domain and runs under
MATLAB@,a commercially available numerical computation software pack-
age that has been ported to most operating systems.
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